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1 Introduction 



From mathematical point of view, Lie bialgebras were first introduced by Drinfel'd as algebraic structures and 
classical limit of underlying quantized enveloping algebras (quantum groups) 1 . In particular, every deformation 
of a universal enveloping algebra induces a Lie bialgebra structure on the underlying Lie algebra. Conversely, 
as it has been shown in [2] that each Lie bialgebra admits quantization. So the classification of Lie bialgebras 
can be seen as the first step in the classification of quantum groups. On the other hand, from the physical point 
of view, the theory of classical integrable system naturally relates to the geometry and representation theory 
of Poisson-Lie groups and the corresponding Lie bialgebras and their classical r-matrices (see for example [5]). 
Furthermore, Lie bialgebras and Poisson-Lie groups have applications in the theory of Poisson-Lie T-dual sigma 
models [I] and N = 2 superconformal field theories [5]. In the same way, Lie super-bialgebras [5J, as the 
underlying symmetry algebras, play an important role in the integrable structure of AdS/CFT correspondence 
[7], as well as in Toda models on Lie superalgebras [8]. Similarly, one can consider Poisson-Lie T-dual sigma 
models on Poisson-Lie supergroups 9 . In this way and by considering that there is a universal quantization 
for Lie super-bialgebras pi)], the classification of Lie super-bialgebras (especially low dimensional Lie super- 
bialgebras) is important role from both physical and mathematical point of view. In [TT] and jT^] we classify all 
two and three dimensional Lie super-bialgrbras. In the present paper, following [TT] and [12], we find the classical 
r-matrices of these Lie super-bialgebras and determine their types (triangular, quasi-triangular or factorizable). 
Furthermore, we obtain super Poisson structures on the related Poisson-Lie supergroups. 

The paper is organized as follows. In section two, we give some basic definitions and notations on cobound- 
ary Lie super-bialgebras and Manin super triple. In section three, we list the decomposable and indecomposable 
Lie superalgebras and their related Lie super-bialgebras [TT], |12) . In section four, using adjoint and matrix rep- 
resentation we calculate classical r-matrices and determine two and three dimensional coboundary (triangular, 
quasi-triangular or factorizable) Lie super-bialgebras. In section five, we first calculate invariant supervector 
fields and then using Sklyanin superbracket we obtain super Poisson structures on the related two and three 
dimensional Poisson-Lie supergroups. 



2 Definitions and notations 

In the present paper, we apply DeWitt notations for supervector spaces, supermatrices.. . . |13] . Let us recall 
some basic definitions and propositions on Lie super-bialgebras [6j 111) 114] . 

Definition: A Lie superalgebra g is a graded vector space g = gs ©g_F with gradings graders) = and 
grade(gp) = 1 so that Lie bracket satisfies the super antisymmetric and super Jacobi identities, i.e. in the 
graded basis {Xi} of g we hav^] 

[Xi,Xj] = f k ij X k , (1) 

and 

(-iyU+V r . if l ki + f m af l jk + (-1)^+3) l.. = 0, (2) 

so that 

f\ 3 = (3) 

Furthermore, we have 

f k ij—0, if grade(i) + grade(j) ^ grade(k) (mod2). (4) 

Let g be a finite-dimensional Lie superalgebra and g* be its dual superspace with respect to a non- 
degenerate canonical pairing ( , ) on g* g. 

Definition: A Lie super-bialgebra structure on a Lie superalgebra g is a super skew-symmetric linear map 
6 : g — > g ® g (the super cocommutator) so that 

1 Note that the bracket of one boson with one boson or one fermion is usual commutator, but for one fermion with one fermion is 
anticommutator. Furthermore, we identify grading of indices by the same indices in the power of (-1), for example gradingli) = i; 
this is the notation that DeWitt applied in |13| . 



2 



1) S is a super one-cocycle, i.e. 

5{[X,Y]) = (ad x ® I + 1 ® ad x )5(Y) - (ad Y ® I + 1 ® ad Y )8(X) VI,Feg, (5) 

2) the dual map 5* : g* ® g* — > g* is a Lie superbracket on g*, i.e. 

(Z®r ) ,5(X)) = (6 t (Z®r)),X) = ([Z,r l }*,X) VYeg;^eg*. (6) 

The Lie super-bialgebra defined in this way will be denoted by (g,g*) or (g,5) [6l 111). 

Definition: A Lie super-bialgebra is coboundary if the super cocommutator is a one-coboundary, i.e. if 
there exists an element r € g ® g such that 

S(X) = (I ® ad x + ad x ® Z)r VY e g. (7) 

Proposition: Two coboundary Lie super-bialgebras (g, g*) and (g', g*') defined by r £ g€5g and r' € g'<E>g' 
are isomorphic if and only if there is an isomorphism of Lie superalgebras a : g — > g' such that (a (g) a)r — r' 
is g' invariant [TJj i.e. 

(Z<g>a<2x + adx<8> -?)((« ®a<)r-r') = VI e g'. (8) 

Definition: Coboundary Lie super-bialgebras can be of two different types: 

a) if r is a super skew-symmetric solution of the classical Yang-Baxter equation (CYBE) 

[M]=0, (9) 
then the couboundary Lie super-bialgebra is said to be triangular, wherein Schouten superbracket is defined 

[[r, r]] = [ri2, n 3 ] + [r 12 , r 23 ] + [ri 3 , r 23 ], (10) 

and if we denote r = r %J X t ® Xj , then r i2 = r ij Xi ® Xj <8> 1 , n 3 = r ij ' Xi ® 1 (8 Yj and r 23 = r y l®Xi®Xj. A 
solution of the CYBE is often called a classical r-matrix. 

b) if r is a solution of CYBE such that r\ 2 + r 2 \ is a g invariant element of g <£> g, then the coboundary Lie 
super-bialgebra is said to be quasi-triangular. Moreover, if the super symmetric part of r is invertible, then r is 
called factorizable. 

Sometimes condition b) can be replaced with the following: 

b') if r is a super skew-symmetric solution of the modified CYBE 

[[r,r]]=w u> G A 3 g, (11) 

then the coboundary Lie super-bialgebra is said to be quasi-triangular [5] . 

Note that if g is a Lie super-bialgebra then g* is also a Lie super-bialgebra [5] , but this is not always true 
for the coboundary property. 

Definition: Suppose g be a coboundary Lie super-bialgebra with one-cocycle 5 and g* be also coboundary 
Lie super-bialgebra with the one-cocycle 5* 

V<e € g* 3r* € g* <8 g* 5* (0 = (I ® ad e + ad s ® I)r* , (12) 

where 6* : g* — > g* ® g*. Then the pair (g, g*) is called a bi-r-matrix Lie super-bialgebra [2] if the Lie super 
bracket [,]' on g defined by 5** 

(S*(0,X®Y) = (Z,5* t (X®Y)) = (!; > [X,Yy) VY,Yeg, ^g*, (13) 

is equivalent to the original ones [13] i.e. 

[X, Y]' = S~ 1 {SX, SY] VY,Yeg, S e Aut(g). (14) 

2 Note that r has even Grassmann parity and Grassmann parity of r lJ comes from indices; for example, we have 

[ri 2 ,ri 3 ] = (-lytfc+O+ji r ij r kl [x i ,X k ]®X j ®X } 
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Definition: A Manin super triple is a triple of Lie superalgebras (V, g, g) together with a non-degenerate 
ad-invariant super symmetric bilinear form < , > on T> such that 

1) g and g are Lie sub-superalgebras of 2?, 

2) V = g g as a supervector space, 

3) g and g are isotropic with respect to <, >, i.e. 

< X l ,X J >=< X\X? >= 0, Si* = < X U X* > = < P,Xi >= (15) 

where {Xi} and {X 1 } are basis of Lie superalgebras g and g respectively [SHU]. Note that in the above relation 
5 J i is the ordinary delta function. There is a one-to-one correspondence between Lie super-bialgebra (g,g*) 
and Manin super triple (T>, g, g) with g = g*. If we choose the structure constants of Lie superalgebras g and 
g as follows: 

[X i ,X j ]=f k ij X k , [X i ,Xi} = f\X k , (16) 

then ad-invariance of the bilinear form <, > on D = g0g implies that [llj 

[Xi,&] = {-iyp\x k + (-iyp kl x k . (l?) 

Clearly, using the equations (15), (16) and (6) we hav^l 

5(X i ) = (-iy k f k i X j ®X k . (18) 

As a result of applying this relation to the super one-cocycle condition (5), the super Jacobi identities (2) for 
the dual Lie superalgabra and the following mixed super Jacobi identities are obtained^ 

fra fil ri fml , rl rim , ( i \jl fi rral , / i \ik A lira /i r\\ 

J jkJ m — J mkJ j J jmJ fe + l 1 ) J jmJ k V L J JmkJ y \ 1J ) 



3 Two and three dimensional Lie superalgebras and Lie super-bialgebras 

In |llj we find and classify all two and three dimensional Lie super-bialgebras for all two and three dimensional 
indecomposable Lie superalgebras. The method of classification is new and indeed it is improvement and 
generalization of the method of 16J3 to the Lie superalgebras. In this method by use of adjoint representation of 
super Jacobi and mixed super Jacobi identities (2) and (19) we find dual Lie superalgebras by direct calculation; 
then by use of automorphism Lie supergroups of Lie superalgebras we classify all non isomorphic two and three 
dimensional Lie super-bialgebras [TT| and [12]. Here for presentation of the notations that we will use and 
for self consistence of the paper, the list of two and three dimensional indecomposable and decomposable Lie 
superalgebrafd [T3] and their related Lie super-bialgebras [TT] and [H] are given in tables 1—4 respectively. 



3 Note that the appearance of (— in this relation is due to the definition of the bilinear form as: 

< x i <g ) xi,x k <g)X l >= 

4 This relation can also be obtained from super Jacobi identity of T>. 

5 Note that in |17| unfortunately there is not standard and logical method for obtaining of low dimensional Lie bialgebras. 

6 Note that as we use DeWitt notation and standard basis here, the structure constants Cp F must be pure imaginary. 
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Table 1 : Two and three dimensional decomposable an d indecomposable Lie superalgebratjf] 



Type 


g 




Bosonic 
basis 


Fermionic 
basis 


Non zero (Anti) Commutation 
relations 


Comments 


C 1 , !) 


B 




Xi 


X2 


[Xi,X 2 ] = x 2 


Trivial 




(Ai,i + 


^) 


Xi 


x 2 


{X2 , X2 } = X\ 


Nontrivial 


(2,1) 


(B + A 


1,1) 


Xl,X2 


x 3 


[Xi,X 3 ] = x 3 


Solvable, Trivial 




(2A M - 


f A) 


Xl,X2 


x 3 


{X 3 , X3 } = X\ 


Nilpotent, Nontrivial 




Co 




X\,X2 


x 3 


[Xi, X2] = X2 


Solvable, Trivial 








Xl, X 2 


x 3 


[Xr,X 2 ] =X 2 , [Xi,X 3 ] = pX 3 


p ^ 0, Trivial 




2 




Xl,X2 


x 3 


[Xi,X2] = X2, [Xi,X 3 ] = \X 3 , {X3,X3} = X 2 


Nontrivial 


I 1 ! Z ) 


r 2 




-Al 


■A-2, ^3 


[-Al, A 2 J — A2 


Solvable, Trivial 




(Ai,i + 


2A)° 


Xi 


X 2 , X3 


{X2,X2} = Xi 


Nilpotent, Nontrivial 




Cp 




X! 


X 2 ,X 3 


[X 1 ,X 3 ]=X 2) [X!,X 3 ] = pX 3 


< \p\ < 1, Trivial 




c 3 




Xi 


X2,X 3 


[X 1 ,X 3 ]=X 2 


Nilpotent, Trivial 




c 4 




Xi 


X2,X 3 


[Xi,X 2 ] = X 2 , [Xi, X3] = X2 + X3 


Trivial 




cl 




Xi 


X2,X 3 


[Xr , X 2 ] = pX 2 - X 3 , [Xi , X 3 ] = X 2 + pX z 


p > 0, Trivial 




(Ai,i + 


2A) 1 


Xi 


X2,X 3 


{X 2 ,X2} = Xl, {X3,X3} = Xi 


Nilpotent, Nontrivial 




(A M + 


2A) 2 


Xi 


X2,X 3 


{X2,X2} = Xi, {X3,X3} = — Xi 


Nilpotent, Nontrivial 



Table 2: Three dimensional Lie super-bialgebras of type (2 ,1) 



g 


i 




Non zero (anti) commutation relations of g 


Comments 


(2A M + A) 


7 (2,1) 










7 (2,1) 








(B + A hl ) 


(B + A! 
(2Ai,i + 




[X 2 ,X 3 ] = X 3 
{X 3 ,X 3 } = X 1 






(2Ai,i + 


A).i 


{X 3 ,X 3 } = -X 1 






7 (2,1) 






pes 




(2Ai,i + 


A) 


{X 3 ,X 3 } = X 1 


p e 5R 




(2Ai,i + 


A).i 


{X 3 ,X 3 } = -X 1 


p e SR 




(2Ai,i + 


A).ii 


{X 3 ,X 3 } = X 2 






c\a 




[X 1 ,X 2 ]=X 1 , [X 2 ,X 3 ]=pX 3 


pes 


ch 


C 0,k 




[X l ,X 2 ] = kX 2 


fc e 5R - {0} 




7 (2,1) 










P=- 


1 

2 


[X 1 ,X 2 ]=X 1 , [X 2 ,X 3 ] = ±X 3 




2 


P "|p = 

2 
2 


1 
2 


[X 1 ,X 2 ] = -X 1 , [X 2 ,X 3 ] = -|X 3 

[X 1 ,X 2 ] = -X 1 , [X 2 ,X 3 ] = ±X 3 , {X 3 ,X 3 } = X 1 

[X\X 2 ]=X\ [X 2 ,X 3 ] = -\X A , {X 3 ,X 3 } = -X 1 






C U 




[X\X 2 ] = -kX 2 , [X\X 3 ] = -|X 3 , {X 3 ,X 3 } = A:X 2 


fc G 5ft- {0} 



7 Note that decomposable Lie sueralgebras are as follows: 

B + A M = B©A M , (2A M +A) = (A x ,i + A) © Ai, , Cft = Cg =0 , Cg = C 2 =0 = BeA ,i and (Ai,!+2A) = (Ai,i + A) © A ,i. 

8 The Lie superalgebra A is one dimensional Abelian Lie superalgebra with one fermionic generator where Lie supcralgcbra Ai 1 
is its bosonization. Furthermore, C\ is different from and we show the latter by C _ 1 . 
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Table 3 : Two dimensional Lie super- bialgebras of the type (1,1) 



g 


g 




Non zero (anti) commutation relations of g 


(Al,l + A) 


7 (M) 








J (l,l) 






B 


(Ai,i 


+ ^4) 


{X 2 ,X 2 } = X 1 




(Al,l 


+ A).i 


{X 2 ,X 2 } = -X 1 



Table 4: Three dimensional Lie super-bialgebras of the type (1 ,2) 
g g Comments 

J (i,2) 

(A M + 2A)° >0e 

C? (^1,1 + 2A )l,0,c 

(A hl + 2A)l _ e 

J (i,2) 

(A M + 2A)l 00 , (Aj,! + 2A)0 0ie , (A M + 2A)° e>6 
C| (Ai,i + 2A)J ti£ -Kk<l 

-1<P<1 (A M + 2A) 2 . 10 , (A 1 , 1 +2A)2 10 , (A 1 , 1 +2A)2 l e , (A M + 2A)* fc _ e fc G K 



7 (1,2) 



(Ar,! + 2A)° , (A 1 , 1 +2A)g j01 
C 3 (Ai.i + 2A)i_ 0i£ 

(Ar,! + 2A) f 2 )iEj0 , (A 1 , 1 +2A)2 __ e 



7 (1,2) 

(Ai,i + 2A)0 0j0 , (A M + 2A)g j0i£ 

C 4 (Ai,i +2A)i 01 , (Ai,i +2A)i j0 _ 1 0<fc, s<0 

(A M + 2A)g _ ej0 , (A M + 2A)| QA , (A 1 , 1 +2A) 2 A _ 1 fc < 0, 0<s 

J (i,2) 

(A 1 , 1 +2A)0 _ e 

Cp (Ai,i +2A)i 01 , (Ai,i +2A) 1 Si0 _ 1 0<k, s<0 

P>0 (Ai,i + 2Af kfi ^ , (Ai,i + 2Af s0 _ 1 k<0, 0<s 

(A M + 2A)° 7^ 

(A 1 , 1 +2A) 1 J (lj2) 
(A 1 , 1 +2A) 2 J (1>2) 

Where in the above table e = ±1. 

For three dimensional dual Lie superalgebras (A\^ + 2A) Q a ^ , (^4i,i + 2^4)* ^ , (^4i,i + 2A)^ ^ which are 
isomorphic with (Ai.i + 2A)°, (Ai^ + 2A) 1 , (A\^ + 2A) 2 respectively, we have the following anti commutation 
relations: 

{X 2 ,X 2 } =aX\ {X 2 ,X 3 } = /3X 1 , {X 3 ,X 3 } =-/X\ a^^eft. (20) 
Note that these Lie superalgebras are non isomorphic and they differ in the bound of their parameters. 
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4 Two and three dimensional coboundary Lie super-bialgebras 



In this section, we determine how many of 74 of two and three dimensional Lie super-bialgebras of tables 
2—4 are coboundary? Note that here we work in nonstandard bases, so we omit coefficient i = >/— 1 from all 
commutation relations for Lie superalgebras and Lie super-bialgebras of [llj and |12j . In this way, we must find 
r = r y Xi ® Xj 6 g®g such that the super cocommutator of Lie super-bialgebras can be written as (7). Using 
(7), (16) and (18), we havcS 

y i = X i st r + {-\) 1 rX u (21) 

where (Xi)i k = — fa k are adjoint representations for the basis g and I is the row of Xi matrix. Now using the 
above relations, we can find the r-matrix of the Lie super-bialgebras. In this manner, we determine which of 
presented Lie super-bialgebras in tables 2—4 are coboundary and obtain their r-matrices. We also perform this 
work for the dual Lie super-bialgebras (g, g) using the following equations as (21) 

y = {X l ) st r + (-1)' rX\ (22) 

where as above, (X i y t = —f V i are the adjoint representations of the basis of the Lie superalgebra g. The results 
are summarized in tables 5—7. Note that for determining Schouten superbrackets on Poisson-Lie supergroups, 
information on the type of Lie super-bialgebras (triangular or quasi-triangular) is important. As a result, we 
classify all types of two and three dimensional coboundary Lie super-bialgebras. Two points should be high- 
lighted concerning these tables. First, we have listed coboundary Lie super-bialgebras (g, g) with coboundary 
duals (g, g) in all tables. Since such structures can be specified (up to automorphism) by pairs of r-matrices, 
then it is natural to call them bi- r-matrix super-bialgebras (b-r-sb) [14] . Here, we give complete list of two 
and three dimensional coboundary and b-r-sb. Secondly, as it is clearly seen, we have considered super skew- 
symmetric r-matrix solutions in tables 5—7. Of course there are other solutions for some Lie super-bialgebras 
of these tables. We have also listed these solutions in those tables. 

Table 5: Two dimensional coboundary and bi- r-matrix Lie super-bialgebraf°l 



(g,g) 






Comments 




r 


aXi g) X\ 


a G 5R 


((A M +A),/ (M) ) 










[[r,r]] 








B,(Ai,i+A) 



-\X 2 AX 2 
\[r,r]] 



aX 1 ® X 1 + \X 2 A X 2 a G 5ft 



~[r,r}} -±X L AX 2 AX 2 



\X 2 A X 2 



r,r 



f aX 1 ® X 1 — \X' 2 A X 2 a G 5ft 

[[?,?}} fX 1 AX 2 AX 2 



Note that as shown in table 5 we have two bi-r-matrix Lie super-bialgebras such that the Lie super-bialgebras 
(B, (Ai t i +A)) and (B, (A\ t i +A).i) are triangular while their duals i.e. the Lie super-bialgebras ((^4i,i + A), B) 
and ((j4i,i+A).i, B) are quasi-triangular. Furthermore to obtaining super skew-symmetric Poisson superbrackets 
for ((^4i,i + A), Inn) we must put a = i.e. r — 0, in this case we have trivial solution. 



9 Here superscript st stands for supertranspose. 
10 Note that in general we have 



= x, ® Xj ®x k + {-ly^+^Xj + (-i) k ^+^x k ®Xi® Xj 

-(-i) jk Xi ®x k ® Xj - (-lyJXj ® Xi ® x k - (-iyo+^+jk Xk g x . 8 x . 
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Table 6: Three dimensional co-boundary and bi-r-matrix Lie super-bialgebras of the type (2, 1) 



(g.g) 






Comments 


^(2Ai,i +A),I (2il) j 


r 


aXi ® Xi + feXi ® X 2 + cX 2 g) Xi + dX 2 <g> X 2 


a, b, c, d G 5ft 


[[r,r]] 







((B + Ai,i),/ (2il) ) 


r 


aX 2 ® X 2 


a G 5R 


[[r,r]] 









r 


aX 2 ® X 2 + Xi A X 2 


a G 5ft 




[[r,r]] 







((B + A M ),(B + Ai,i).i) 


f 

l[r,r\] 


ftX 1 g) X 1 — X 1 A X 2 







r 


aX 2 <g> X 2 - \X Z A X 3 


a G 5ft 




[[r,r]] 







((B + Ai,i),(2Ai,i+A)) 


r 

[[r,r\\ 


ftX 1 g) X 1 + cX 1 ® X 2 + dX 2 <g> X 1 + eX 2 (g X 2 + iX 3 A X 3 
— 2 X AX Aa 


b, c, d, e G 5R 




r 


aX 2 <g> X 2 + iX 3 A X 3 


a G 5ft 




[[r,r]] 







((B + Ai,i), (2Ai,i + 


f 

[[r,f]] 


ftX 1 g) X 1 + cX 1 <g> X 2 + dX 2 <g> X 1 + eX 2 g) X 2 - ±X 3 A X 3 
fX 1 AX 3 AX 3 


fe, c, cf, e G 5R 




ri 


-4^X3 A X 3 


pG 5ft -{0,1} 


C24i i 4- 41^ 


[[ri,ri]] 
[[r-2,r 2 ]] 




aX 2 g) X 3 + 6X 3 (g X 2 - ±X 3 A X 3 



p = 1, a, 6 G 5ft 




n 




pG 5ft -{0,1} 


(ci,(2Ai,i+A).i) 


[Fri 7*1 ll 
LL' 1' ' -LJJ 

r 2 

[[r 2 ,r 2 ]] 




aX 2 g) X 3 + 6X 3 (g X 2 + ±X 3 A X 3 



p = 1, a, 6 G 5ft 




ri 


Xi AX 2 + fX 3 AX 3 


p = 0, a G 5ft 




[[ri,n]] 











Xi A X 2 + 6X 2 A X 3 


p = 1, 6 G 5ft 




rr n 
[[•"2,r 2 ]] 









^3 


Ai A A 2 


p t K - |0, 1 j 




[[f 3 , f 3 ]] 







\G p ,G_ p .i) 










n 


-X 1 AX 2 + §X 3 AX 3 


p = 0, a G 5ft 















-X 1 AX 2 +bX 1 AX 3 


p = -1, 6 G 5ft 













f:i 


—X 1 A X 2 


pG 3ft — {0, -1} 




[[•*3,f 3 ]] 
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Table 6-Continued 

§X 3 AX 3 p = 0; agSR 



aX 2 ® X 3 + 6X3 ® X 2 P = l; 



XiAX 2 


-X 1 AX 2 - ±X 3 AX 3 
±X X AX 3 AX 3 

r -Xi A X 2 

[[r,r]] 

f X x AX 2 + iX 3 AX 3 

[[f,f]] -|X X AX 3 AX 3 



In table 6 + A),7( 2 ,i)) is triangular Lie super-bialgebras such that as shown in the next section to 

obtaining super skew-symmetric Poisson superbrackets we must put a — d = 0, b = — c so that its r-matrix has 
the form r — X x A X 2 . 

In the same way for triangular Lie super-bialgebra ((B + A\ t i), ^(2,1)) we have r — and for bi-r-matrix 
Lie super-bialgebra ((£> + A\ t i), (B + Ai,i).i) with triangular type we have f = —X 1 A X 2 (i.e. 6 = 0) and for 
bi-r-matrix Lie super-bialgebras ((B + A\^), (2Aia + A)) and {{B + A^i), (2Ai^i + A).i) with triangular type 
from one hand and quasi-triangular type for their duals, we have r = — jX 3 A X 3 (i.e. a = 0) and r = jX 3 A X 3 
(i.e. a = 0) respectively. 

Note that the Lie super-bialgebras (C*, (2.A1.1 + A)) and (Cp, (2Ai t i + A).i) are triangular and have not 
coboundary duals. Furthermore to obtaining super skew-symmetric Poisson superbrackets we must put r 2 = 
(1X2 jX 3 A X 3 (for p = 1) i.e. 6 = —a. The Lie super-bialgebras (C 1 , Cl p i) and their duals for value 

p = (ri and f 2 ), p = 1 (r 2 and r 3|p=1 ), p = -1 (r 3|p= _ 1 and r 2 ) and pel- {-1,0,1} (r 3 and f 3 ) are 
bi-r-matrix Lie super-bialgebras with triangular type. 

The Lie super-bialgebras (C^, 7( 2i i)) are triangular for values p = and p = —1, furthermore to obtaining 
super skew-symmetric super Poisson brackets we must put r 2 = aX 2 AI3 i.e. 6 = —a. The (C} , Cl.ii ) and 

2 F 'p=-3 

(Ci , Cp.M _ ! ) are bi-r-matrix Lie super-bialgebras with triangular type while their duals are quasi-triangular. 



(<V(2,1)) 



n 

[[n,ri]] 
[[r 2 ,r 2 ]] 



V 2 'P=-TF 



[[r,r]] 
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Table 7: Three dimensional coboundary and bi-r- matrix Lie super- bialgebras of the type (1,2) 



(gig) 






Comments 






n 

[[ri,ri]] 


-f X 2 AI 2 - /3X 2 A X 3 + §X 3 A X 3 



p = 0; 7 = 0; 6 € SR 




ri 


-§X 2 A X 2 + 6X 2 Cg) X 3 + cX 3 ® X 2 + \X Z A X 3 


p = -l; = 0; b, 


c £ 5R 




[[r 2 ,r 2 ]] 











»" 3 


-f X 2 A X 2 - A X 3 - J_X 3 A X 3 


P e (-1,1] -{0} 




\p\ < i 


fi 

[[n,n]] 




bX 1 (g X 1 + cX 1 ® X 3 + dX 3 ® X 1 + ^X 2 A X 2 + fX 3 A X 3 
-^-X 1 AX 2 AX 2 


p = 0; /3 = 7 = 0; 
fe, c, c(, e £ 5R 






f2 


bX 1 ® X 1 + A X 2 + |^X 3 A X 3 


P £ [-1,1] - {0}; 


6 £ SR 




[[r2,f 2 ]] 


-^-X 1 A X 2 A X 2 - ir-X 1 A X 3 A X 3 


/3 = 0; q,7^0 




(C 3 ,I (1 , 2) ) 


r 

[[r,r]] 


6X1 A X 2 + f X 2 A X 2 + d(X 2 <g> X 3 - X 3 <g> X 2 ) 



6, c, c( £ J? 




(CS ) (Ai,i+2A)0 0i0 ) 


r 

[[r,r]] 
f 

[[f,f]] 


§X 2 A X 2 + cX 2 <g> X 3 - (1 + c)X 3 ® X 2 


mX 1 ® X 1 + ri(X x <g> X 3 + X 3 ® X 1 ) + X 2 A X 3 + f X 3 A X 3 

1 "XT' 1 a 'A a TT' .'"^ 

— 5A 1 A X J A X J 


6, c £ 5R 
m, n, d £ 5R 




(C3,(A 1A +2A)l e0 ) 


r 

[[r,r]] 
f 

[[f,f]] 


feXi A X 2 + f X 2 A X 2 + d(X 2 ® X 3 - X 3 ® X 2 ) - f X 3 A X 3 
beX 2 A X 3 A X 2 

mX 1 ® X 1 + n{X l <g> X 3 + X 3 ® X 1 ) + ^X 3 A X 3 



f>, c, c( £ 5R 
m, n £ 5R 




(C 4 ,Gal3 1 ) 


r 

[[r,r]] 

[[f,f]i 




aX 1 <g> X 1 + -^X 2 A X 3 + ^-X 3 A X 3 
-iX 1 A X 2 A X 3 + iX 3 A X 1 A X 3 


a = 7 = 0, P ^ 0; 


a £ 5R 




[[ri,ri]] 


f X 2 A X 2 + §X 3 A X 3 + bX 2 ® X 3 + (7 - b)X 3 <g> X 2 



p = 0; a + 7 = 0; 


a, 6 £ J? 


(c5,e a07 ), p>o 


[fa,^]] 


- 2 ife^ 2 A ^ + i^* 2 ^ * 3 " ^^f^3 A x 3 



p > 






f 


aX 1 ® X 1 - ^(X 2 A X 2 - X 3 A X 3 ) - ±X 2 A X 3 


p > 0; a + 7 = 0; 


a £ SR 




[[f,f]] 


^(X 1 A X 2 A X 2 - X 1 A X 3 A X 3 ) + ^X 1 A X 2 A X 3 


77^0 





10 



Table 7- Continued 



ft a , , 4- 9 /n° 


J (i,2) ; 


r 

[[r,r]] 


aXi C 



5 Xj + 6X1 5 


S> X 3 + cX 3 <g> Xi + |X 3 A X 3 a, 6, c, d G 5R 






r 






a G 5R 


((A 1 , 1 +2A) 1 . 


■ J (l,2)) 


[[r,r]} 













r 


aXi C 


5 Xi + 6[Xi < 


8 X 2 + X 2 <g> Xi ± Xi ® X 3 ± X 3 ® Xi] a, 6 G 3? 


((A 1 , 1 +2A) 2 . 


■ J (l,2)) 


[[r,r]] 










For three dimensional Lie super-bialgebras with the form (g, Gap-y) where g = C 2 ,C 3 ,C 4 , Cp and Gap-y is 
one of the dual Lie superalgebras of table 4, we have table 7. 

We see that for p = the Lie super-bialgebras (C 2 , Gap-y) are bi-r-matrix only for /3 = 7 = and a^O (i.e. 
for {? a| 3 7 = (Ai, 1+2^4)° of table 4). Note that (C 2 =0 , (Ai,i+2A)" ) are triangular while their duals are quasi- 
triangular. Furthermore Lie superalgebras (C% =0 ,G a ,p,o) (i-e. Sa,/3,o = I (1,2), (^1,1 + 2 ^)o,i,o> ( A is+^ A )l,i,o) 
are triangular. For p = — 1, the Lie super-bialgebras (C 2 ,CJ a ^7) with /3 = and a,7^0 (i.e. CJ a ^o, /3=o,7#o = 
(^1,1 + 2^)^ , (Ai,i + 2A)2 _ e ) are bi-r-matrix where (C 2 = _ l7 (A M +2A) 4 J and (C 2 = _i, (Ai,i + 2A)l _J 
are triangular while their duals are quasi-triangular. Note that for /3 = 7 = the Lie super-bialgebras 
(Cp__ 1 , (^4i,i + 2A)° ) are triangular (r 2 ). Furthermore to obtaining super skew-symmetric Poisson super- 
brackets we must put b = c in r 2 . For p€ (—1,1] — {0} with /3 = and 0,7 ^ the Lie super-bialgebras 
(C^, (Ai tl + 2A)l ) and (Cp, (^4i,i + 2A) 2 _J arc bi-r-matrix where they are triangular type (r 3 ) while 
their duals are quasi-triangular (f 2 ): on the other hand the Lie super-bialgebras (C 2 ,7( 12 )), (Cp,(An + 
24)° 0i0 ), (C p 2 , (A lil+ 2A)0 0> J, (Cp 2 ,(A lil+ 2A)0 eje ), (C p 2 , (^1,1+2^)^), (C p 2 , (.4 M +2A) 2 . lj0 ), (C p 2 , (A M + 
2A)l 1>0 ), (C 2 , (A M + 2A) 2 ili J and (C 2 , (A M + 2A) 2 M0 _J are triangular. 

Note that (C 3 , 7(i,2)) is triangular Lie super-bialgebras, while (C 3 , + 2A)% ) and (C 3 , + 2-A) 2 , ) 
are triangular bi-r-matrix Lie super-bialgebras with quasi-triangular duals. Furthermore to obtaining super 
skew-symmetric Poisson superbrackets for (C 3 , (A\ t \ + 2A)\ ) we must put c = — | in r and for (C 3 , (A14 + 
2A)q e 0) wc mus t put m = n = in f. 

Note that the Lie super-bialgebras (C 4 , £J Q ,g 7 ) for a = 7 = and j3 ^ (i.e. £J Q= o„3, 7 =o = (^1,1 + 2A)g £ )) 
are bi-r-matrix of triangular type while their duals are quasi-triangular. For j3 — 0, (C 4 , Gap-y) (i-e. <? a /3 7 — 
7 (1>2) , (A 1>1 +2A)0 0j0 , (A hl +2A)l^), (A hl +2A)l 0A , (A 1 ,i+2^)i i0i _ 1 ), (A M +2A) 2 A1 , (A M +2A) 2 o^)) 
are triangular Lie super-bialgebras. 

The Lie super-bialgebras (Cp, G a ,p=o, 7) with p = 0, a + 7 = and 7 ^ (i.e. G a , (8=0,7 = (^1,1 + 
2A) 2 01 ), (Ai ; i + 2A) 2 _ 1 )) are bi-r-matrix (r, f) of type triangular while their duals are quasi-triangular. 
Furthermore to obtaining super skew-symmetric Poisson superbrackets we must put b = 2 in n. Note that 
for p > 0, a + 7 = and 7 7^ the Lie super-bialgebras (Cp, (A M + 2A) 2 01 ), (C|, (A M + 2^4) 2 _ 1 ) arc 
bi-r-matrix (r 2 , f ) of type triangular while their duals are quasi-triangular. Meanwhile for p > and a, /3, 7 €E 
(i.e. 0^ 7 = /(i,2), (Ai, 1 +2A)8 i o, £ ), (A 1 , 1 +2A) 4 A1 , (Ai.i + 2A)J i0j _ 1 ), (A M + 2^) 2 A1 , (A ia + 2Af s ^_ 1 )) 
are triangular. 

Finally the Lie super-bialgebras ((Ay A + 2A)°, 7(i, 2 )), ((^1,1 + 2A) 1 ,/ (1 , 2) ) and ((^4i,i + 2A) 2 ,/ (l!2 )) arc 
triangular. Note that to obtaining super skew-symmetric Poisson superbrackets we must put a — 0, b = — c for 
Lie super-bialgebra ((A M + 2A)°,7( 1;2) ) i.e. r = bXy A X 3 + |X 3 A X 3 and for ((^14 + 2A) 1 , 7 (1)2 )) we must 
put a = (i.e. r = 0) and for ((j4i,i + 2A) 2 ,7(! i2 )) we must put a = 6 = (i.e. r = 0); where in the two later 
cases we have trivial solutions. 
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Note that all these coboundary Lie super-bialgebras are non-isomorphic. In the previous section, we men- 
tioned the conditions (8) under which the coboundary Lie super-bialgebras are isomorphic. Here, we consider 
these conditions in a more exact and non-formal way. Using the matrix form of the isomorphism map a : g — > g' 



a(X i ) = (-iya i j X[ 



3' 



relation (8) can be rewriten as 



X 



f st 



((_!)'+*- 



kj a st r st 



a-(-l) 



— 



(-1) 



n+j+jk a st 



*ra- (-1) 



(23) 



(24) 



where in the left hand side the indices k and j are row and column of matrix r st respectively and I corresponds 
to the column of matrix a. In the right hand side the indices j and k are row and column of matrix r respectively 
and n denotes the column of matrix a. If the above matrix relations are satisfied then the two coboundary 
Lie super-bialgebras (g, g) and (g',g') are isomorphic. In this way, one can investigate these relations for all 
coboundary Lie super-bialgebras of tables and see that all of them are non-isomorphic. 



5 Calculation of super Poisson structures by Sklyanin superbracket 

For the triangular and quasitriangular Lie super-bialgebras one can obtain the corresponding Poisson-Lie super- 
groups by means of Sklyanin superbracket provided by a given super skew-symmetric r-matrix r — r %3 Xi £g) Xj 

GOCEH] 

where jX^ L ' l \x^ L ' and jX' fl ' ! )(X- fl ' r ') are left and right invariant sueprvector fields with left (right) 
derivations on the Poisson-Lie supergroup G. If r is a solution of (CYBE), the following superbrackets are also 
super Poisson structures on the supergroup G [B] 

{f,h} L = f^^r^X^^h, (26) 

{f,h} R = f^»X^r^X^^ h . (27) 

For calculation of the left and right invariant supervector fields on the supergroup G, it is enough to determine 
the left and right invariant one forms. For g € G we have 

g-Hg = L\X = (-1)'LW m X % = {-Ifd^ X t , (28) 

dg g- 1 = R\X = (-l) l R^ 1 v d^X l = (-l)'di? v R {l)l X,, (29) 
where x^ are coordinates on the supergroup. Now using [13] 

. — * ~$ <— V 

< ~£ , dx j >=< , dx J >= id 3 , < dx l , t] >=< dx l , — - >= l 6 7 -, (30) 

dx % ox 1 

in the following relations 

< jX^W' l) , L(R) {l)l >= 8\ < L(R)W , Xf (H) ' r) >= %, (31) 

where 

Y (L(R),l) ._ Y (L(R)J)V ~3 Y (L(R),r) ._ 9 „ (L(R),r) 

we obtain the following results 

. x (L(fl), I)- = ^(Rfr 1 \ n X (L(R), r) = r >L(R) (r)-^ (33) 
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To calculate the above matrices, we assume the following parameterization of the two dimensional supergroup 
G: 

g = e xXl e^ X2 , (34) 
in the same way, for three dimensional supergroups (with two bosonic and one fermionic generators) we assume 

g = e xX le yX 2e 4,X 3 ^ ( 35 ) 

and for three dimensional supergroups (with two fermionic and one bosonic generators) we use the following 
parameterization 

g = e xX le ^X 2eX X K ( 3 g) 

The results are summarized in tables 8—10. Note that to obtaining these results for dual Lie supergroups G 
we must use the following relations. The reason why we cannot use the above formulas (28)- (33) for dual Lie 
supergroup G is that for dual Lie superalgebras we use basis with upper indices and in DeWitt notations these 
are different to lower indices for Lie superalgebras 

g^dg = Li X 1 = e& X 1 = dP ^Lf X\ 

dg g- 1 = R t X 1 = R^l dF X l = dS^ V R { P X\ (37) 
< ix(L(R), l) ; >= j § ^ < ~ L{R) ^ ; xo(L(R), r) >= § . ^ (3g) 

dx»' ' dx v ' v ' 

ixKWQ.i) = il(R) {ir ^, *.x»W*),r) = K~ L (R) (rrlj . (40) 

Note that the Lie supergroup parameterizations for G are similar with G (i.e. the parameters x, y,-0,X are 
replaced with x, y, -0, x). 



Table 8 : Loft and right invariant suporvcctor fields over two dimensional Lie supergroups 
g B g (A 1A +A) (A 1A +A).i 
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Table 9 : Left and right invariant supervector fields over three dimensional Lie supergroups 



g 



(2Ai,i +A) 



(B + A 1;1 ) 



Cl (peSR) 



_a_ 

dy 

_ JL 

dip 



iX 

2X 
3 x 

X x 
X 2 

x 3 

iX 

2X 
3X 

x 1 
x 2 
x 3 



L,l 
L,l 
L,l 

L,r 
L,r 
L,r 

R,l 
R,l 
R,l 

R,r 
R,r 
R.r 



( ^ \ 

i 

dy 

\ -±JL - JL I 

V 2 dx dip / 



_a_ 

dx 




_d_ 

dx 



dip ' 



, lt 9V It 
2£_ _o o_ 

\ 2 dx dtp / 



dx 
d 



dy 

__a_ 

dip 

1 

dx 



? 



•JL 

dtp 



d_± d_ 

dx 2 dip 



d 
dx 
d 




g 



(A M +2A)° 



+2A) 1 



Cl (|p| < 1) 



T 

_±jt- ~$ 

2 dx dip 
_ll _ J_ 

2 da; c?x 

<- dx <- 

_9_ * S_ 

9x 2 Si/> 

Jlx _ jL 1 

9i2 9 X / 



_d_ 

2 dx di> 

\ X_d d_ I 

V 2 dx dx ' 

^ \ 
dx > 

e_ 

2 ay> 

-JL K - JL 1 

dx 2 d X / 



2 Sx Si/> 

ii _ x 

2 dx dx 

¥ 

<- aa: <- 

_9_ * S_ 

dx 2 3i*_ 
-JL X _ d_ 

dx 2 S x 



lX (L,l) v 


















( 


X 3 (^) J 
















Xl («,r) N 




X 2 ^r) 




Xs (R,r) j 





2 9x 81/1 

_x 

£ \ 

d_± S_ 

Sx 2 

— ^ / 

Sx / 

1 

i/» "5* _ ~t_ 

2 dx dib 

^JL 

dx 



dx 

d i> d 
dx 2^_ dip 

-JL I 

d x I 



( I N 

±jl - jL 

2 dx dib 

_kjL - JL 

2 dx dx 
, dx , 

_JL± §_ 

dx 2 pip 
_d_X §_ I 

dx 2 dx ' 



d_ 

dx 



d_ 

dx 



Or 



dip 



_d_ 

dx 



' Or 
_d_ 

dx 

\ 



c_d_ 

dip 

dx 



( 1 



V 



d —x 
jhb e 



c 3 



c 4 



Cl (p>0) 



1X W) \ 




2xi L,l) 


( 


3X (L,l) j 










( 


x*™ ) 








2X (R,l) 


( 


3X (R,l) J 




Xi (R,r) ^ 




X2 (*,r) 




X3 (fl,r) y 





dx 



JL 
dx 



0-o 



-xA \ 

d X > 

-K 

dip *■ 

__d_ 

dx 

!_ 

dx. 

a 

dtp 



t 1 



X S~T — 



'dip d x 

t 
dx 
_X 

8 - 9_ 

dib d x 




e X ( x dip d x ^ 

,dx ^ 

d „—x 
dip e 



5S-(P^ + X)^ + W-PX)^ ^ 

_ a 



ax 



SX 



d_ 

'd X 



dx 



5 (cos x 



+ sina;^) 



e- a; P(sinxi -cosrr^) 
t 

, a ^ 

~(-Jt- cos a; + sina;)e — xp 

'•pjp J3x > 
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Table 10 : Left and right invariant supervector fields over three dimensional Lie supergroups 



(B + Ai A ).i 



(2Xi,i+ A) 



(2Xi,i + A).i 



G-p-i (P 6 ft) 




, iL e -py 

\ dib 



g 



C p .i| 1 



cm 



3x(L, I) 

X 2 ( L < r) 
j3(L,r) 

1 X (R, I) 
2 X (R, I) 
3 X (R, I) 

X 1(R, r) 
X 2{R, r) 
X 3(R, r) 



dx 

dy 2 aj 

( ^e-y \ 

dx _ 
_d_ 9_ ± 

dy ^hp 2 

V J 
—x-S- + S- 

dx_ dy 

v ^1 y 



e !/_9_ 

. 94 . 
J. 4- IX 

X 

9i/> 
— e v 

<_ as , . 

X 
a , d 



6_ 

IX X 4_ X ; 

2 Si dx J 



_0_ 

dx 

dip 

j3_TX _ JL / 
Si 2 9x ' 



J)y 



( 



x 

, dx 
dx dy 



\ 



\ — 

\ atfi / 



X \ 

^ dx ^_ 

dx dy 
\ dtb / 



_oip__a_ , $ 

2 as " r a^, 



9x 



J2_ 

, 95 
a 

"Si 2 " 



_ 

9V <_ 



9* 



Now using these results we can calculate the super Poisson structures over the Lie supergroup G and G. We 
can simplify rewrite relation (25) in the following matrix form 



{/ , 9} = ( fZ (L ' r) f% {L ' r) f% 



(L,r) 



(R,r) 



(R,r) 



( 3™ g \ 

^9 

\ 3X g J 

(R,l) 

9 
9 



( # 



-gW) 



(41) 



\ 3* 9 ) 



and we can similarly rewrite (26) and (27)0 

In this manner, we calculate the fundamental Poisson superb-rackets of all triangular and quasitriangular Lie 
super-bialgebras. The results are given in tables 11—14. Note that for triangular Lie super-bialgebras we have 
calculated all super Poisson structures (25)— (27) and listed them in separate tables. 



Note that for dual Lie supergroup G we use the following Sklyanin superbracket 



{/ , h} = (-1) 1 »X l{L ' r) hi j X^ L ' l > 



dx^ 



JLi 

dx v 



j 9 nj^KR, r) 
dx^ 



dx" 
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Table 11: Poisson superbrackets related to the bi-r-matrix, triangular and quasi-triangular three dimensional 
Lie super-bialgebras of the type (2, 1) 



(g, g) 


(C^C 1 .i) 
\ p' —p J | 


(C^C 1 .i) 


(cl, C 1 .i) 


(Ci.C 1 .i) 

V p " p /|„es>t-{o,i,-i} 


((B + Ai,i), (B + Ai,i).i) 


\ x > US 












{x,'4>} L 

















{y,4>} L 





ip-b 


-V> 


pip 


Y> 







a 











{x,y} R 


e~ x 


e~ x 




e _x 


1 


{x,i)} R 

















{y,<P} R 








-be- 2 - 








{i>,i>} R 





a 











i x > y} 


1 - e~ x 


1 - e-* 


1 - e~ x 


1 - e~ x 





{x, ip} 

















{y, V>} 





ip - 6(1 - e-' 2x ) 


-V> 


pip 


v> 


{V>,V>} 

















{x,y} L 


-e~y 




-e~y 




-1 


{x,i>} L 







(b-$)e-y 


jM/>e _!/ 




{y,4>} L 

















{4>,i>} L 





a 











{x,y} R 


-1 


-1 


-1 


-1 


-1 


{x,j>} R 








b e y 








{y,i>} R 

















{i>,i>} R 





a 













i - e -y 


1 - e~y 


1 - e~y 


1 - e~y 





{x,ip} 





■4ie~y 


—ipe- y — 26sinh y 


pipe~y 


4> 


{y,i>} 


































(gi g) 


V 1' p=-| / 


V i p=-i / 


((B + A M ),(2A M 


+ ((B + A M ),(2Ai, 


i +A).i) 




1 




o 


o 




{x,'4>} L 
















\y,'ib\ L 
w t j 


v, 

2 


_i 

2 


















_ 1 

2 


1_ 

2 




{x,y} R 




-e~ x 










{x,ip} R 
















{y,^} R 
















W,W R 








l„-2z 
2 


1 -2x 

2 




{%,y} 


1 - e~ x 


e- x - 1 










{x,ip} 
















{y,ip} 


■4, 

2 


2 


















-i(l-e- 2 *) 


i(l-e" 2 *) 




{ x ,y} 


1 - e~y 


e« - 1 










{x,tp} 


± e -y 

2 e 


2 e 


-i> 


-{p 




{y,i>} 


















e -y - 1 


1 - e* 











1G 



Table 12: Poisson superbrackets related to the triangular and quasi-triangular 


three dimensional 




Lie super-bialgebras of the type (2, 1) 






( £. 

Vol e»/ 


((2A M + A), / (2 n ) 


( C£_ n , l) ) 


(C 1 ,,I/oi\) 

y^p=i ' J (2,i) y 


(C£ =1 ,(2Ai,i + A) J 


It- ii\ L 


b 





u 





\X, If} 





o 


o 





ill th\L 

\y> ws 





o 


— a 


—a 




o 


(J 


U 


— 2 


i x > y) 


b 





n 
U 





{x,i>} R 














{y,iP} R 








-ae- 2 * 


— ae — 2:c 







a 





1.-2SC 
2 e 


{x,y} 














{x,ip} 














{y,ip} 








-a(l -e- 2x ) 


-a(l -~e- 2x ) 


«>,</>} 











-±(1 -e- 2 *) 


(g,g) 


{C^ =1 ,(2A 1 , 1 +A).i) 


(CI,(2A^+A)) 

IpeK— {0,1} 


(Ci,(2i4i,i+A).i) 

v y l P esR-{o,i} 


\ X , Us 













\x'tb\ L 













-fv, 

ly; r J 


—a 










l*r) r J 


1 

2 


_J_ 

2p 


1 

2p 




It 


























{y,4>} R 


-ae" 2 * 










{4>,1>} R 


l.-2!C 

2 e 


1 „-2px 


1 „-2px 
2p 




{x,y} 













{x,ip} 















-a(l - e~ 2a: ) 










{V>,V>} 


i(l-e" 2 *) 









Table 13: Poisson superbrackets related to the triangular and quasi- 
triangular two dimensional Lie super-bialgebras of the type (1, 1) 

(g,g) (B,(Ai,i+A)) (B,(Ai,!+A).i) 

{a;,i/'}' L 
{V>,V} 

{</>,</>}* 

{x,4>} o o 

«,</>} -|(l-e- 2 -) 1(1 -e- 2 -) 

{5,-0} -i/i 

W,^} o 



i _ I I 

2 2 
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Table 14: Poisson superbrackets related to the bi-r-matrix, triangular three dimensional 
Lie super-bialgebras of the type (1, 2^3 





(C 2 C an 


) Comments (C 2 __ 1 , ^0,0,7) Comments 


(C 2 C a 1 


i,i]-{o} 


Com mcnts 


{x,iP} L 

















r i L 
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Note that Poisson superbrackets exist if the conditions on the comments satisfied. 
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6 Conclusion 



Having determined the types (triangular, quasi-triangular or factorizable) of two and three dimensional Lie super- 
bialgebras and obtained their r-matrices and super Poisson structures we are now in a position to perform the quantization 
of these Lie super-bialgebras. Furthermore, one can now investigate integrability under super Poisson-Lie T duality by 
studying the super Poisson-Lie T dual sigma models [9] over bi-r- matrix super-bialgebras. 
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